Although apnoea has been studied extensively in preterm infants in the newborn period, there have been few studies1-3 in infants beyond 40 weeks' gestation. To a large extent these have stemmed from clinical and laboratory observations and suggest an association between prolonged sleep apnoea and the sudden infant death syndrome (SIDS) . 45 Breathing irregularities and apnoeic pauses occur during sleep in many apparently healthy infants and may be exaggerated by upper respiratory tract infections,6 presumably owing to viruses. Prolonged apnoea has also been reported in infants with lower respiratory tract infections caused by respiratory syncytial virus.7 Moreover, in a study of viral infections in babies dying unexpectedly at home and diagnosed as cot deaths, this virus was the one most often detected at necropsy.8 In the light of these findings and the observation that previous admission to hospital is a significant antecedent of SIDS, we set out to study sleep apnoea and its effect on heart rate and transcutaneous oxygen tension (TcPo2) in infants admitted to hospital with viral respiratory tract infections. We report here our findings in 16 infants with acute bronchiolitis who were investigated during and after recovery from this infection.
Patients and methods
Twenty-two infants were studied during the course of acute bronchiolitis and 16 after clinical recovery. Six of the original 22 were later excluded from the study, 4 because of persisting symptoms at follow-up and 2 because of failure to attend. There were 10 boys and 6 girls of mean gestational age 38.5 (range 32-42) weeks and mean birthweight 3.01 (range 156-4.62) kg, whose mean age was 17 (range weeks when initial studies were done. The diagnosis of acute bronchiolitis was made on clinical grounds. The infants were studied breathing air, which in many cases restricted the time of studies to a stage of illness when oxygen therapy was no longer considered necessary. The mean duration of illness, from the start of coryzal symptoms, was 7 (range 3-10) days at the first study and the mean interval between studies was 26 (range 18-39) days. Respiratory syncytial virus was isolated in 9 and adenovirus in 1 of the 16 infants.
Virological studies were negative in the remaining six. Consent 
Intermediate sleep (IS)
Epochs in which the criteria for awake, QS, or AS are not fulfilled.
The respiration rate and heart rate were counted during the fourth, middle, and last minutes of continuous sleep for QS and AS. If for any reason the respiration rate and heart rate could not be counted at these times, the fifth or adjacent minute was counted instead. Mean Heart rate was also computed in relation to episodes of apnoea. The number of complete beats (R-R intervals) within a 6-second period was counted and timed to the nearest 0-1 second for pre-and postapnoea periods and heart rate per minute calculated. The number of complete beats within an apnoeic period and the duration of beats to the nearest 0.1 second were also counted and the heart rate computed. Variability was tested by selecting representative parts of the record and measuring heart rate (as above) over 3 consecutive 6-second periods if there was no apnoea.
TcPo2 records. To compare TcPo2 during and after recovery from infection, the mean TcPo2 during 10 minutes of continuous sleep occurring during the second hour of each study was computed for QS and AS. If there were no 10-minute periods of AS, the longest periods were chosen instead.
We also observed TcPo2 in relation to sleep phase in individual subjects. 
Discussion
These results present an opportunity to discuss patterns of breathing during and after recovery from bronchiolitis and to speculate on their importance in relation to SIDS. Our patients were slightly to moderately affected and were studied during the latter days of illness before discharge. Perhaps for this reason we did not encounter prolonged episodes of apnoea such as herald the onset of bronchiolitis in a few infants, especially those of low birthweight.7
The increases in respiration rate and heart rate in AS compared with QS agrees with the known relationships in normal subjects. In studies of experimental hypoxia in kittens,'9 it has beenshown that hypoxiareduces theproportion ofAS to QS. It is argued that the kitten is more vulnerable to hypoxia during QS and, by extrapolation, it is suggested that SIDS in infancy is more likely to occur in this phase of sleep. Other investigators,20 have inferred that vulnerability is greatest in AS.
The most significant changes in our patients occurred in QS. It may be that stretch receptor stimulation in the lungs during the course of bronchiolitis had an inhibitory effect on respiration in QS leading to an increase in apnoea. A reflectory component of the apnoeas might also explain the fact that the number did not increase during AS. The inflation reflex, like many others, seems to be inhibited2' during this phase of sleep. An interaction between the metabolic and behavioural control of breathing has been suggested'7 for the origin of periodic breathing often seen in drowsiness and light non-REM sleep. A new adjustment of the breathing control has to be postulated also for transient wakenings from QS. A higher incidence of apnoeic pauses or other irregularities can be expected on these occasions, particularly at an age when maturation of the mechanism underlying QS has not been completed. In our subjects many apnoeic episodes in QS and IS were initiated by a sigh or movement, behavioural signs suggesting a change of state or possibly a response to a stimulus. In addition, the periods of IS which can be expected to occur during a transition from one stable state to another showed a higher incidence of apnoeic episodes than in either QS or AS.
It seems therefore that bronchiolitis (in the degree studied) increases physiological 'weak-spots' in breathing but is not a major cause of transition from a physiological to pathological apnoea. It is tempting to speculate that in certain infants this causes an increased vulnerability, perhaps during IS or QS, which may be decisive if there is an associated difficulty in ventilatory control as has been suggested22 in victims of SIDS. 
bronchiolitis.
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